Aging of human glyceraldehyde-3-phosphate dehydrogenase is dependent on its subcellular localization.
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH), long considered a traditional glycolytic protein, displays multiple activities independent of its role in energy generation. This functional diversity is dependent on its membrane, cytoplasmic or nuclear localization. GAPDH is encoded by one active gene and is synthesized as a single 37 kDa protein without alternate splicing. Accordingly, the identical protein would be present in each subcellular fraction. The accumulation of post-translational errors in protein structure as a function of oxidative stress is thought to provide a basic molecular mechanism for the aging process. Thus, during aging, the GAPDH protein should contain the identical degree of oxidative sequence alteration irrespective of its distribution. This would result in equivalent effects on GAPDH activity. However, conformational differences in GAPDH structure due to its subcellular protein, nucleic acid or membrane interactions could affect its degree of modification thereby selectively affecting its function. For that reason, we examined the subcellular expression and intracellular activity of GAPDH as a function of human aging. Subcellular GAPDH expression was quantitated by immunoblot analysis in fetal and senior human cells (postnuclear, nuclear, perinuclear). GAPDH activity was determined by in vitro assay. We now report that the aging of human GAPDH was subcellular dependent. Reductions of nuclear and postnuclear GAPDH activity in senior cells were twofold lower than that observed for the perinuclear protein. In contrast, the subcellular expression of the GAPDH protein was age-independent. These results suggest the possibility that subcellular interactions may mitigate oxidative stress-induced GAPDH modification in human aging. Such selective effects on GAPDH could affect its functional diversity.